Carotid endarterectomy in women versus men: Patient characteristics and outcomes  by Schneider, Joseph R. et al.
Carotid cndarterectomy in women versus 
men: Patient characteristics and outcomes 
Joseph 1% Schneider, MD, PhD, Julie S. Droste, BSN, RN, and 
John F. Golan, MD, Evanston and Chicago, Ill. 
Purpose: To examine and compare the results of carotid endarterectomy in women and 
men in a single-group experience. 
Methods: A review of a consecutive series of 426 carotid endarterectomy procedures 
performed over an 11-year period. 
Results: Women and men who underwent carotid endarterectomy were remarkably 
similar in nearly all characteristics except hat women were less likely to have clinically 
overt coronary artery disease. Women were more likely than men to undergo patch 
closure of the carotid artery, but details of surgery and hospital stay were otherwise 
similar. A trend toward higher perioperative stroke risk in women was not significant, 
and late ipsilateral stroke risk was comparable in women and men. Women enjoyed a 
better late survival rate, presumably related to their lower prevalence of coronary artery 
disease. 
Conclusions: Women enjoyed similarly low risks of perioperative and late stroke and a 
better long-term survival rate when compared with men who underwent carotid endar- 
terectomy. Further experience and longer follow-up in prospective randomized trials may 
provide more definitive information regarding the comparative efficacy of carotid endar- 
terectomy inwomen and men, but our results uggest that absolute results are similar and 
excellent in both women and men. (J Vasc Surg 1997;25:890-8.) 
Women comprise an increasing fraction of pa- 
tients who undergo treatment for atherosclerotic dis- 
ease. This likely represents the effects of increased 
cigarette smoldng in women 1-3 and the effects of  an 
aging population and accelerated atherosclerosis af- 
ter menopause.4,SRecent studies show evidence of 
treatment bias and outcome differences when com- 
paring women and men with coronary artery dis- 
ease. 6-14 The effect of gender on patient selection and 
outcomes in noncoronary atherosclerosis is less clear. 
There is scant and often conflicting information re- 
garding the results of lower extremity arterial recon- 
struction in women and men, 1s-17 and there is evi- 
dence that women are less likely to be selected for 
invasive treatment for lower extremity atheroscle- 
rotic occlusive disease) 8 
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Despite the facts that carotid atherosclerosis is 
present in many women and carotid endarterectomy 
(CEA) is performed in many women, there is a re- 
markable paucity of reports that compare the results 
of CEA in women compared with men. Previous 
epidemiologic studies have suggested that women 
have fewer strokes after transient ischemic attacks, 19 a 
lower mortality rate after strokes, 2° and fewer recur- 
rent strokes 21 than men. However, nearly all pub- 
lished trials have found the benefit of aspirin over 
placebo in primary and secondary stroke prevention 
to be confined to men, and ticlopidine appears to be 
less efficacious in prevention of stroke in women than 
in men. 22 Furthermore, CEA might have different 
efficacy in women and men. Thus it is possible that 
the role of CEA might be significantly different in 
women than in men, especially when CEA is com- 
pared with the "natural history" or "best medical 
therapy" of carotid atherosclerosis. We reviewed our 
experience with CEA to better understand the influ- 
ence of gender on patient selection and results. 
PAT IENTS AND METHODS 
We reviewed the records of all patients who un- 
derwent CEA by two vascular surgeons atthe Evan- 
ston and Glenbrook hospitals during the l 1-year 
period from February 1, 1985, through March 31, 
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1996. Information was collected retrospectively be- 
fore June 1, 1994, and prospectively for all 133 
patients treated since that date. Evanston and Glen- 
brook are medium and small community teaching 
hospitals with 425 and 130 beds, respectively, and 
have a single administration a d medical staff. 
Information, including indications for endarter- 
ectomy, patient comorbidities, operative details, and 
hospital stay, was collected from hospital and office 
charts, radiology records, vascular laboratory 
records, and operating room records. The radiolo- 
gist's estimate of carotid bulb/internal carotid artery 
stenosis from the final report from the original arte- 
riogram was recorded. I f  an arteriogram was not 
performed, the estimated stenosis was recorded from 
the report of the preoperative carotid duplex scan in 
our vascular laboratory (University of Washington 
criteria23,24). No attempt was made to reexamine 
original angiograms or duplex scans to apply criteria 
used in recent prospective randomized trials to mea- 
sure the degree of stenosis. 2s-29 Ten patients who 
underwent secondary or tertiary CEA, external CEA 
in the presence of an occluded internal carotid artery, 
or combined CEA and coronary artery bypass during 
the study period were excluded. 
A conventional CEA technique was used, 3° and 
all operations were performed using general endotra- 
cheal anesthesia. Shunting was used selectively based 
on various criteria early in the series, but the primary 
indication for shunting during the latter portion of 
the series was significant unilateral deterioration i
the electroencephalogram after carotid artery clamp- 
ing. Patch closure of the carotid arteriotomy was 
used in 98 women and 129 men and was used selec- 
tively based on criteria that evolved throughout the 
experience. Early in the experience, patching was 
performed because of perceived small internal carotid 
artery diameter, an unusually long internal carotid 
arteriotomy, or other anatomic features that were 
thought o be more satisfactorily treated with patch 
closure. Later in the experience, patching was per- 
formed more frequently, especially in women, re- 
flecting our view of the contemporary literature. A
Sauvage filamentous Dacron patch (C. R. Bard, Hav- 
erhill, Mass.) was used in 92 women (94%) and 117 
men (91%); expanded polytetrafluoroethylene 
(ePTFE; W. L. Gore, Flagstaff, Ariz.) or autologous 
greater saphenous vein was used in the remainder. 
Classification, data analysis, and reporting were 
performed in accordance with criteria established by 
the SVS/ISCVS. 31'a2 Univariate comparisons of pa- 
tient characteristics and outcomes were performed 
with Student's t test (two-tailed), X 2 (with Yates 
continuity correction for 2 × 2 tables), or Fisher's 
exact test (two-tailed). Patient survival and stroke- 
free survival data were compared using life table 
methods and log-rank (Mantel) testing. 31 For the 
purposes of life table survival analysis, telephone con- 
firmation of survival or date of death was accepted for 
all patients who had not been seen recently. How- 
ever, for the purposes of life table analysis of stroke- 
free survival, the date of most recent postoperative 
examination of the patient was used instead of the 
date of the last telephone contact and in this regard, 
our criteria were stricter than required by the SVS/ 
ISCVS guidelinesY Observed patient survival data 
were compared with age- and gender-matched pre- 
dicted survival data from United States mortality 
statistics? a Significance was assumed for all statistical 
tests if the p value was less than 0.05. 
RESULTS 
We performed 155 CEAs (36%) in 142 women 
and 271 CEAs (64%) in 247 men. Patient character- 
istics are shown in Table I. Women tended to be less 
likely than men to have overt evidencc of coronary 
artery disease as indicated by any history of angina, 
prior myocardial infarction, r coronary artery bypass 
in proportions that nearly achieved statistical signifi- 
cance in the first two of these and achieved signifi-- 
cance with respect o prior coronary artery bypass. 
Patient characteristics were otherwise remarkably 
similar, (Table I). A majority of women and men 
were smokers and had hypertension. Diabetes and 
chronic obstructive lung disease were present in 
si~milar f actions of women and men. Preoperative 
conventional contrast angiographic examination 
was performed in nearly all women and men. The 
severity ofstenosis and indications (symptoms) for 
performing CEA were comparable in women and 
men.  
A majority of patients were monitored during 
CEA with electroencephalography (Table I). CEA 
was performed with the use of a shunt in slightly 
more than a quarter of both women and men. How- 
ever, 63% of patients (64% of women, 62% of men; 
p = 1.00 by X 2) had shunts placed during operations 
without electroencephalographic monitoring, and. 
only 18% of patients (20% of women, 17% of men; 
p = 0.64 by X e) have undergone CEA with shunts 
since the initiation of routine electroencephalo- 
graphic monitoring in April 1989. Distal tacldng 
sutures were used in more than half of both women 
and men. Women were more likely than men to 
undergo patch closure. This was particularly true 
later in this experience as we modified our indications 
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Table I. Characteristics ofwomen and men undergoing carotid endarterectomy 
Women Men 
(155 operation, (271 operations, 
Characteristic 142 patients) 247patients) p 
Age (years) 71.7 + 8.3 71.1 + 7.1 0.42* 
[range] [37 to 89] [48 to 87] 
Angina pectoris 29 (19%) 74 (27%) 0.07} 
Prior myocardial infarction 24 (16%) 65 (24%) 0.06} 
Prior coronary artery bypass 22 (14%) 73 (27%) <0.01-} 
Any coronary artery disease 60 (39%) 142 (53%) 0.01-} 
Congestive heart failure (any clinical history) 7 (5%) 16 (6%) 0.76J 
Cigarette smoking 92 (59%) 156 (58%) 0.80} 
Chronic obstructive lung disease 11 (7%) 22 (8%) 0.74-} 
Diabetes mellitus 25 (16%) 60 (22%) 0.19-} 
Hypertension 115 (74%) 184 (68%) 0.21-} 
Preoperative conventional angiography 153 (99%) 266 (98%) 1.00:~ 
Degree of stenosis 
Less than 50% 6 (4%) 12 (4%) 
50% to 79% 25 (16%) 51 (19%) 0.74} 
80% to 99% 124 (80%) 208 (77%) 
Symptoms 
Stroke 20 (13%) 50 (18%) 
TIA/amaurosis fugax 81 (52%) 142 (52%) 0.32~ 
Asymptomatic 46 (30%) 63 (23%) 
Nonlateralizing 8 (5%) 16 (6%) 
Electroencephalographic monitoring 129 (83%) 210 (77%) 0.20-} 
Use of shunt 43 (28%) 74 (28%) 0.99} 
Tacking sutures at distal end of endarterectomy 100 (65%) 199 (73%) 0.08} 
Patch closure 98 (63%) 129 (48%) <0.01} 
Any perioperative stroke (all ipsilateral toCEA) 5 (3.2%) 4 (1.5%) 0.30:~ 
Perioperative transient eurologic events 4 (2.6%) 5 (1.8%) 0.73:~ 
Noncerebral perioperative complications 14 (9%) 31 (11%) 0.56} 
Postoperative length of stay (days) 2.9 -+ 3.4 2.7 _+ 2.1 0.31" 
Values are mean _+ SD or n (%). 
p ca!culated using *Student's t test, }X 2, or :~Fisher's exact test. 
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Fig. 1. Likelihood of patch closure after CEA during three 
different subintervals. Patching was much more frequently 
used in women and more frequently used in the latter part of 
the experience. 
for patching, reflecting our view that current litera- 
ture supports routine patching in women and selec- 
tive patching in men (Fig. 1).34-a6 A trend toward an 
increasing proportion of women undergoing CEA 
Table II. Proportion of women and men 
undergoing carotid endarterectomy vs era of 
operation 
Era Women Men 
1985 to 1988 20 (27%) 55 (73%) 
1989 to 1992 52 (38%) 86 (62%) 
1992 to 1996 83 (39%) 130 (61%) 
Total 155 (36%) 271 (64%) 
during the period of study was not significant (Table 
II, p = 0.15 calculated using X2). 
A single perioperative death occurred as a result 
of myocardial infarction 3 days after surgery in a 
woman with critical (>95%) asymptomatic carotid 
stenosis, anticipating radical nephrectomy for renal 
cell carcinoma. All other patients were discharged 
from the hospital and survived at least 30 days after 
surgery. There were nine perioperative strokes, five 
in women (3.2%) and four in men (1.5%; p = 0.30), 
all in the cerebral hemisphere ipsilateral to the artery 
on which CEA was performed. No patient awoke 
from anesthesia having had an apparent stroke, and 
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Fig. 2. Survival of women and men who underwent CEA. Error bars represent SEM. Number 
of patients who entered the n xt interval alive is given for women above survival lines and men 
below survival lines. 
all perioperative strokes occurred more than i hour 
after surgery, at times ranging from the first postop- 
erative afternoon to 22 days after surgery. Two of  
these early strokes, both in women after discharge on 
postoperative days 3 and 22, were clearly due to 
intracerebral hemorrhage. The remaining seven 
strokes, three in women (I.9%) and four in men 
(1.5%) were clinically most consistent with an isch- 
emic origin. Eight of nine perioperative stroke pa- 
tients enjoyed near complete or complete functional 
recovery, and one remained completely disabled. An 
additional nine transient perioperative neurologic 
events occurred, four in women and fivc in men. 
Two of 132 women (i.5%) and three of 215 men 
(1.4%) who undelxvent CEA have had perioperative 
strokes ince the initiation of routine use of electro- 
encephalographic monitoring. Noncerebral periop- 
erative complications occurred in similar numbers of 
women and men and included nonfatal myocardial 
infarctions in three men and one woman. Late 
strokes occurred ipsilateral to CEA in one woman 
and two men. Late transient ischemic attacks or epi- 
sodes of amaurosis fugax occurred in two women 
(both ipsilateral) and eight men (five of eight ipsilat- 
eral). No patient is known to have had infection or 
pseudoaneurysm associated with use of a prosthetic 
patch. 
Five late deaths are lcnown to have occurred in 
women as a result of cardiac disease (3), stroke (1), 
and unknown causes (1) at periods of 9 to 87 months 
after surgery. TwcnEc-two late deaths are known to 
have occurred in men as a result of cardiac disease 
(9), sudden death (3), cancer (2), emphysema (1), 
stroke ( 1 ), ruptured abdominal aortic aneurysm (1), 
and unknown causes (5) at periods of 7 to 105 
months after surgery. Life table analysis of our pa- 
tient sample yielded estimated survival rates of 95% ±: 
4% in women and 85% -+ 5% in men at 5 years (Fig~ 
2; log-rank p = 0.048). Because these survivals ap- 
peared unusually good for an atherosclerotic group, 
we compared them with expected U.S. population 
survivals. The age- and gender-matched predicted 
survival rates at 5 years were 88% in women and 83% 
in men. 33 We do not have complete demographic: 
information about our patients, but it is likely that: 
our sample is disproportionately Caucasian. This de- 
mographic haracteristic s associated with a better 
survival rate than the current U.S. population mix 
and may explain this trend toward a better survival 
rate in our study groups, but the observed survival 
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Fig. 3. Freedom from ipsilateral postoperative (including perioperative) stroke for women and 
men who underwent CEA. Error barsrepresent SEM. Number of patients who entered the n xt 
interval alive and free ofipsilateral postoperative s roke is given for women below survival lines 
and men above survival lines. 31
rate was not significantly different from the predicted 
survival rate in women or men (p = 0.09 and p = 
0.07, respectively, calculated using X2). Late freedom 
from ipsilateral stroke, including perioperative 
stroke, was similar in women and men (96% + 4% vs 
97% + 3% at 30 months; log-rank p = 0.55; Fig. 3). 
DISCUSSION 
We reviewed the patient characteristics and the 
outcomes of  CEA in women and men. We per- 
formed approximately half as many CEAs in women 
as in men, a ratio that is remarkably similar to the 
estimated relative prevalence of severe internal ca- 
rotid stenosis in women compared with men 37 and to 
other recent community reports of CEA experi- 
ence? s,39 Although there may be referral bias on the 
part of primary physicians before consulting avascu- 
lar surgeon, it appears that women are as likely as 
men to receive a recommendation for CEA in our 
practice, and women did not appear to be disadvan- 
taged by treatment bias in this study. We observed 
worse coronary artery atherosclerosis in men than in 
women, but women and men were otherwise re- 
markably similar. Despite evidence in coronary artery 
and lower extremity atherosclerotic disease that 
women receive invasive treatment only for more ad- 
vanced disease and are likely to have more advanced 
systemic illness than men, 6-1s,18 women were indis- 
tinguishable from men in the present study when 
assessed by indications for CEA and by degree of 
stenosis. Although this was not a prospective ran- 
domized trial, we believe that the similarity of our 
patient cohorts allows reasonable comparison of 
CEA in women and men. 
We noted a statistically insignificant trend toward 
a greater risk ofperioperative stroke in women. Inde- 
pendent of the question of statistical significance, we 
believe that differences in perioperative stroke risks 
this small are of questionable clinical significance. 
Furthermore, two of the strokes that were observed 
in women, and none of  those in men, occurred 
unusually late (3 and 22 days after surgery) and were 
hemorrhagic, and they were probably pathophysi- 
ologically distinct from the more commonly ob- 
served embolic perioperative strokes. Even if one 
believes that the observed ifference in the perioper- 
ative stroke rate is clinically significant, sample size 
analysis yields a requirement for 1662 patients in
each group to give 90% confidence that a difference 
of this magnitude (3.2% vs 1.5%) could be detected 
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at the 0.05 level of significance. 4°Finally, the rate of 
long-term freedom from ipsilateral stroke was virtu- 
ally indistinguishable in women and men (Fig. 3)., 
We noted no other trends toward differences be- 
tween women and men with respect o perioperative 
neurologic or nonneurologic morbidity. Although 
the late mortality rate was greater in men than in 
women, consistent with the greater prevalence of 
coronary artery disease in the men, we noted excel- 
lent (and indistinguishable) freedom from late ipsi- 
lateral neurologic morbidity in both women and men 
after CEA. 
The current study results suggest hat the abso- 
lute outcomes after CEA are similar in women and 
men. However, this study provides no information 
regarding the natural history of this disease in those 
patients who did not undergo CEA. The epidemio- 
logic data cited above suggest that carotid artery 
atherosclerotic disease may follow a less morbid 
course in women than in men and may explain the 
observation that women were less significantly bene- 
fited than men by CEA for asymptomatic high-grade 
stenosis in the Asymptomatic Carotid Atherosclero- 
sis Study (ACAS) study. 29 In fact, the trend toward 
improved results with CEA compared with best med- 
ical therapy in the ACAS study was statistically not 
significant in women (estimated relative stroke risk 
for CEA compared with best medical therapy, -17%; 
95% CI, -96% to 65%). Although the estimated event 
rate at 5 years was 7.3% for women and 4.1% in men 
who were randomized tO CEA, this apparent differ- 
ence was not statistically significant (p = 0.10). 
These observations may reflect smaller sample size, a 
"type I I "  error, a less morbid course of carotid ath- 
erosclerosis n women, or less protection from stroke 
with CEA in women. 
This picture is likely to remain incompletely re- 
solved for the foreseeable future. No analysis of gen- 
der effects has thus far been provided from any of the 
prospective randomized trials of CEA compared with 
best medical therapy for symptomatic carotid steno- 
sis. 25-27'41 Because most patients with very high- 
grade carotid stenosis who were initially randomized 
to best medical therapy in all those except he mod- 
erate stenosis tratum of the ECST study have likely 
undergone CEA since the publication of the study 
results, they provide only short-term "natural his- 
tory" information, and differential results may re- 
quire longer follow-up to detect. 
The degree ofstenosis may also play an important 
role in predicting the risk of stroke. The recent pub- 
lication of results in the moderate stenosis stratum 
(30% to 69%) of the ECST study showed no signifi- 
cant benefit of  CEA over best medical therapy. 41 
Unfortunately, different criteria were used to mea- 
sure stenosis in each of the randomized prospective 
studies. The estimated stenoses in our patients prob- 
ably do not correlate xactly with any of the methods 
in the above noted prospective studies, but it is 
reasonable to assume that contemporaneous e ti- 
mates from our radiology colleagues or our vascular 
laboratory would be comparable, and our sample 
female and male cohorts were indistinguishable with 
respect o stenosis. The risk of a neurologic event 
appears greatest for very high-grade carotid stenosis, 
and the eligibility thresholds were different and, in 
retrospect, may have been too low for the ACAS 
(60% stenosis 29) and U.S. Veterans Alf~irs Asymp- 
tomatic Carotid Stenosis tudy (50% stenosis2S). 
The dramatic benefits of CEA that were demon- 
strated in the 70% to 99% stenosis stratum of 
NASCET and ECST are very unlikely to be confined 
to one gender as long as individual surgeons' periop- 
erative morbidity and mortality rates are very low. 
We currently do not view gender an important factor 
when considering CEA for symptomatic patients. In 
view of the less-dramatic benefit of  CEA in asymp- 
tomatic patients and the evidence that the benefit 
may be less significant in women, we do consider 
gender when contemplating recommending CEA to 
asymptomatic patients. However, we feel justified in 
telling women that absolute outcomes are excellent 
in both women and men, and in practice we are as 
likely to recommend CEA to women as men witJh 
both symptomatic and asymptomatic disease. 
Generation of expected survival rates and comparison 
and testing of differences between observed and expected 
survival rates were performed by Jos& Dupuis, PhD, Assis- 
tant Professor, Department of Preventative Medicine, 
Northwestern University. 
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DISCUSSION 
Dr. Walter M. Whitehouse, Jr. (Ann Arbor, Mich.). I 
would like to commend Dr. Schneider on a very lucid 
presentation f important material for us to consider this 
morning. Treatment bias and outcome differences when 
comparing men and women with coronary artery disease 
has received recent attention i  the literature. Our under- 
standing of the role that CEA plays in the treatment of 
carotid disease has certainly evolved substantially over the 
last 5 years, and yet such gender-related differences have 
not received similar attention. As Dr. Schneider pointed 
out, NASCET did not specifically address gender issues. 
Because of the design of the two cooperative VA studies, 
no comparison could be made. And ACAS did make some 
observations regarding ender differences. The purpose of 
Dr. Schneider's presentation was to better define the influ- 
ence of gender on both patient selection and results of 
CEA. This series represents a carefully documented xperi- 
ence of two community-based surgeons over an 11-year 
period encompassing 426 procedures and 389 patients. 
The study was in part retrospective and in part prospective. 
A conventional surgical technique was used, with general 
anesthesia. The incidence of late stroke was determined by 
review of follow-up office records, whereas late survival was 
determined by phone interviews. The operative mortality 
rate was less than 1%, whereas perioperative stroke oc- 
curred in 2.3% of the entire series (3.1% of women and 
1.8% of men). As the data have been presented, the rates of 
both perioperative neurologic complications and late 
stroke after CEA are statistically the same in men and 
women, but women enjoyed a better late survival rate. 
I have several concerns and questions for Dr. Schneider 
and his colleagues. First, it is not clear from the manuscript 
whether any strokes were related to the preoperative arte- 
riographic examination, and if they did occur, whether 
they were included in the operative stroke statistics. Sec- 
ond, perioperative strokes were not subdivided into pa- 
tients with symptomatic lesions and asymptomatic lesions, 
and I wonder whether you would comment about hat. I 
am concerned about he validity of the late follow-up data 
for stroke. Despite the 11-year period of this study, the 
mean follow-up appears to be very short. Only 97 patients 
were seen at 1 year, and only 56 patients had results noted 
at 2 years. I wonder whether you would please xplain the 
reasons for this short follow-up and how it might have 
affected the conclusions of this study. 
Finally, one objective of this report was to examine the 
influence of gender on patient selection. I am not entirely 
sure that this issue has been answered. In fact, if I inter- 
preted one slide correctly, your volume of male operations 
was substantially increased over the last several years and 
the number of female operations was reduced, and al- 
though your selection criteria may be the same there may 
be some preselection by referring physicians. Did the selec- 
tion criteria pplied by you and your colleague for women 
change from the retrospective portion of the study to the 
prospective portion of the study or did it change by evolu- 
tion during the study? 
Dr. Joseph R. Schneider. We found no strokes re- 
lated to angiographic examination, but based on the retro- 
spective nature of the study for roughly 60% of the cases, I 
could not say with complete confidence that there were no 
angiography-related strokes. 
One of the perioperative strokes occurred in an asymp- 
tomatic patient, eight occurred in patients with transient or 
permanent symptoms. 
You are absolutely correct that the duration of fol- 
low-up was short. I think there are several things that 
contribute to that. First, as I pointed out on the slide to 
which you alluded, our activity has increased significantly 
over the last 3 years, which means that many of these 
patients would be a relatively short time out from their 
original procedure. The second reason is that we used very 
strict criteria for stroke-free survival, that is, we had to 
examine the patients either in the hospital or in the office. 
The ISCVS/SVS criteria do not demand that, they allow 
for telephone confirmation that the patient has not had a 
stroke. We consider that to be too liberal. I think you need 
to examine the patient in your office to be sure that they 
have no symptoms that could be attributed to stroke. The 
reality of practice in the present era is that it is sometimes 
difficult to get patients back in the office, especially man- 
aged care patients. I think we have done better ecently, 
partly because we have been very aggressive about the 
recent Western Vascular Society recommendations for fol- 
low-up duplex scans at 6 weeks, 6 months and I year, and 
so I expect in a year or two that we will have somewhat 
better esults in this regard. However, I would reiterate 
that if you look at the stroke-free survival curves, they are 
indistinguishable. There is not even a trend toward differ- 
ent results in women and men, and I am not worried that 
we do not have adequate statistical power. 
With respect o the question of preselection of these 
cases, it is a little bit concerning. We have not operated on 
every patient who has undergone a duplex scan, and we 
have not operated on every patient who has been sent by 
the referring physicians. That concern was the reason for 
the careful examination fall the comorbidities, the degree 
of stenosis, and the symptoms, and the only difference we 
found was in the area of coronary disease. Furthermore, 
when we compared our rate of operations with the epide- 
miologic studies of the risk of high-grade carotid stenosis 
and to surgical series from other community-based pro- 
grams, we seemed to be very similar with respect o the 
relative number of women and men in our series. It is 
possible that we have selected the patients differently and 
that might have affected our results, but I think that the 
evidence ispretty good that we are justified in proceeding 
as we have. 
Did our criteria change during the time interval? Un- 
doubtedly the answer is yes. Our criteria have probably 
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evolved based on our own experience, the publication of 
NASCET, ACAS, the VA study, and the European study. 
However, I think if you look at that slide again that showed 
our total numbers in women versus men during each year 
of the study period, although there is a little bit of undula- 
tion, overall the rate of women versus men has been fairly 
consistent. 
Finally, the real question is should we change our 
criteria for selection in women versus men with asymptom- 
atic disease? This is a tough question. I think the answer is 
we should consider gender in asymptomatic patients. On 
the basis of the fascinating observations inACAS and some 
of the epidemiologic information that suggests that 
women have a less morbid course after their first cerebral 
event, perhaps the relative fficacy of the operation issome- 
what less in women. We will continue to make our recom- 
mendations based primarily on the individual patient until 
this issue becomes more clear. We cannot be completely 
blind to gender, but I think that gender probably has little 
effect on the way we should proceed at this time. 
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